July 1, 1952 c. HUETTEN ET AL 2,601,918 
VIBRATOR SUPPORT WITH MULTISTAGE NOISE ATTESTATION 
Filed June 29, 1949 



Patented July 1, 1952 
 ..UNITED. -sTATES 

IpT.EN T 

2,601,918 

OFFICE 

 ::  « ' :  :- ...... 2,601,918 
 :  :VIBIATOI{ SUPPOI{T WITH MULTISTAGE    
 . : .. :  NOISÇ/ATTENU ATION . 
.... ' ........  Clarence Huetten:!nd Jme 3-Kufm, In-   
  - .   " -dinpolis, Ind.:.kssignor:to: P. R. ' Mll0ry & 
 : =  : -Co.,.Inc., IndianapoHs, d., a:cooration of 
. :: Appiiation Junë 29, 1949» Seriai No.:.102064. 
.... . =  8 Cli. (CI. 200--168) 
Tis invention relates t0 .. suPPort: f0r  Vibre. tilly lessening 11-noise chrcteristics, whether 
tory motors nd hs specific ppliction to such medhict, coústicl, or vibrtory. 
pprt including mes nd methods for.sub: : The present novel vibrtor support comprises 
.stntilly eliminting vibrations trnsmitted  multi-stge -noise ttenutor construction 
Irom  ibrting unit throgh such: support: 5 wherei the vibrtor is .supported in  compilant 
In power supplies £or rdio sers, nd or other medium: nd is: Completely enclosed by  rid 
purpose,.wherein  storge bttery.0roher low continer cting s  single stage filter. This 
voltge current sources. re utiliz¢d, it is coin- single .Stage filter is next supported within  sec- 
mo prctice to provide  vibrtoy moto} .f0 r pe- ond. c0mplit medi nd gin is enclosed by 
riodicllY interruptig the current produced by 10 rigid contier which thus effectively dds n- 
 direct current source  to lterntelY eerze othe Stage 0 noise filterig fo the first stage oI 
Sections oï  center-tpped primry windi. " !ërig.- Ts novel construction thereore cts 
Thealterntgprimry current thus estblihed S twoÇtge low pss mechnicl filter fo 
cross . primry winding is then stePpêd up by trnsmitted brtions tough the vibrtor sup- 
 the ssocited trns0rmer nd-ppers cross 15 port. Ai the sme rime, the double nd com- 
 sèc0ndry thereoffer :whidh if mY be reCi- plete ,encl0Sures ubstntilly nd drsticlly re- 
fied nd Used s  high oltge power Supply or :dce ' ir-borne :oise emnting from the vi- 
hë vrious tubes nd other-electricl compo- ..or.  
nents nd pprtus. : - - If is, thereore,  prime object of the present 
When utilizing such vibrtors for. the purposes 0 ient}0n tO provide  novel vibrtor support hv- 
stted s bove, the vibrations 0£the moving ïng .multi-stge noise ttenution chrcter- 
prts oï the vibrtor, s or exemple, .the reed ïSic: for subs:ntilly lesseng nd elinting 
and other vibrtg prts, both of  mechnicl mechnicl vibrtory nd cousticl noises from 
:nd coticl nture, re oten rimes trs- ffectngthe'opertio  of communictors or rdio 
 mitted throughthe:ibrator support fo an asso- 5 apparatus. 
-ciated.apparatus such as  .raQ. set establishing '. Still afioer, obJéc pf the resent invention is 
undesirable ocillatio and noise characteristics t'o Provide a vibrator in which both mechanical 
therein. :rther, this noise, being coupiè.d toE afid':austical vibrations re substntially les- 
electronic: discharge circuits may be-.amplified :senff àn...elingted thus providing noise fee 
considerablYÇDuïçimatly prv Oe.yey -.o é :ktïn bf coicators or radio apparatus. 
desirble and highly deleçiousnïçhe Çatisfac- Still another object of the present invention is 
tory. operation of the ssoçiated.equipmet.  o proydëa noise-reducing device having the 
: Thus any means hich may prove effctçe.i "aactestics oï a two-stage low pass mechan- 
- Sstantially lesseng the .opportunities for..un- ical filter. 
éSible noise chracteristics from being ed 35  . Ye another object Of the present invention is 
in electronic 0r electrical coecuits of a.,radio to pç0vide a novel vibraor support wherein un- 
system, etc., and hich consequently .intefres desiable noise and oscillation characteristics 
..with-the optim operation of.such, a: systm, is may be substantially lessened by providing dual 
. greatly desired achievemen and makes for con- compilant vibrator mountings individually and 
siderable advance in.the arts of intelligence coin- 4 ÇeParately circumscribed by rigid containers. 
 muction. .: -.. . The invention, i another of ifs aspects, relates 
 Means have been proposed for attenuatg to/ nvel features of the instrumentalities de- 
hese undesirable, vibration characteristicsand scribe d herein for teaching the principal objects 
:aoise, such" as by providing, a shielding ;element o the invention and to the novel principles 
 so." as, fo reduce the mechacal.and, ac0ustical/4fi :.iey.ed..in hose.instrentalities whether or hot 
 vibrations of thereed comp0nent of the vibrator. hese fatures and principles may be used in the 
 Moreover, a. vibrator ç.that .is still. Considbrably sid0bjects and/or in the said field. 
more quiet than thë q.etest normal vibrator now . Other objects of the invention and the nature 
presently produce iSindeed desirable,':since,, as thereof will become apparent from the following 
automobiles and- automobile, radios become ira- .fiO  description coidered in conntion with the 
pr6ve'd ïn quality, e fleed for quieter vibrators . companying figes of .the drawing wherein like 
h become:increasinglY apparên:- -: :: -.  reference'.characters decribe elements of silar 
- By meas-of the pCeët invention.of:a .novel :.func£ionand wherein the scope of the invention 
-vibrator support  for ëlfiding- sid:-ibvator-;-at-  is detemined .fomth appended claires. 
tenuation means bave been provided for suStgn-  Refering to the figures of the 



Fgure 1 is a vertical sectionalized view of a 
preferred embodiment of the invention useful in 
iilustrating the principles of construction and op- 
eration of the multi-stage attenuator vibrator 
support invention; 
Figure 2 is a sectionalized view taken along line 
2--2 of Figure 1 adapted fo further illustrate the 
constructional features of the novel vibrator sup- 
port oî the invention; and 
Figure 3 is an illustrative view of the novel one 
piece felt liner compliant structure used in he 
complete vibratory assembly. 
Although a preferred embodiment o-_ the in 
vention is described herein if. is c.ontemPlatecl 
that considerable variation may be: marie in the 
method of procedure and the construction of 
parts without departing from the spirit of the 
invention. In the followlng description and in 
the claires, parts will .be identified b. specific 
names for convenience. 
GenerMly speaking, the multi-stage attenua- 
for vibrator support of the present invention 
comprises a vibrator element supported in a coin- 
pliant medium  which is completely enclosed 
by a rigid container element 2 fo form a single 
stage attenuator and/or lov pass fil/er. This 
single stage filter or attenuator is enclosed, in 
turn, as by means of a second compliant me- 
dium  3 further enclosed by a second rigid con- 
tainer . By this novel construction and ar- 
rangement of parts, a two-stage low pass me- 
chanical filter is cooperatively fabricated so as 
fo substantially completely attenuate trnsmitted 
vibrations and noises passing through the vi- 
brator support, while ai the saine rime drastically 
reducing and lessening air-borne noise. 
In Figure '1, the vibratory unit or motor gen- 
erally designated as  @, may include an L-shaped 
frame 28 havlng, ai one end thereof, a pole piece 
2. IVoùnted on pole piece 2  is a coil 2 suit- 
.ably adapted fo be energized by a source of di- 
rect outrent. A Staek 2 is secured fo the other 
end of a frame, as by means of screw members 
2. This stack consists of a plurality of insu- 
lting spacers between which are mounted the 
vibratory reed and contact structure of the vi- 
brtor. Such structure has been described in 
co-Pending application Serial No. 2,106 for a 
Vibrato Support, filed on January 13, 1948 by 
Huetten et al., how Patent No. 2,513,940 dtéd 
.July 4, 1950. 
The vibrator is electrically connected fo a plug 
 havirïg terminals 2 as by means of conduc- 
tors 28, 8'. Vibratory assembly |@ is supported 
in a compliant manner as by means of support 
38 which may be constructed as a frusto-conical 
compliant-structure further having sections 2 
and , which may be constructed of a sponge 
rubber material. 
Vibrator unit 8 is slipped within a circum- 
scribing tube structure @, which my be con- 
structed of cardboard. The circumscribin tube 
of ca.rdbord @ is connected fo compliant sup- 
Por structure @ as by molding. This is donc by 
having the Compliant structure @ moided within 
a. form containing cardboard tube @, and while 
the rubber socket is being formed a limited cir- 
cumferentil inner region of the compliant struc- 
ture is molded fo or adhered fo the outer sur- 
 ïaCe of cardboard tube . 
A base :3 integral with compliant structure @ 
may .be molded fo form a seat structure $ hav- 
ing an inclined section 3, a-connecting section 
3 and a le section. 8. hving a steel ring' @ 
interposed between.sections  and . Con- 
tiguous with and circumscribing said c0mpliant 

4 
structure S@ is a rigid container | which may 
be metallic in construction and which may be 
crimped so as fo intimately conform fo base $4 
of compilant structure . Circumscribing said 
5 rigid container is a second comp]iant cup-shaped 
sucture or sleeve I S. . . 
Comp]iant sleeve member or linër 1 may be 
fabricated of felt and may be ruade in a unitary 
mamer from a single piece of fiat stock. If coin- 
].0 prises two substantially rectangular end portions 
7.0. and 7 I, interconnected by means of an in- 
tegrally formed conter section 72 having a sub- 
stantial.lF, amular or disc-like configuration. 
. Thus; in contradistinction fo the usual complex 
15 arrangement of a disc and wrap around piece 
which is difficult to assemble, liner 13 is ruade in 
one piece and is expeditiously and simply assem- 
bled- by merely inserting if within ifs circum- 
scribing rigid container. Concentrically fitting 
20 over sleeve or lining | is a second rigid container 
|4 which may be suitably crimped in construc- 
tion. fo afford optimum sealina as by means of 
sections l. and 2 grippina and including, an 
insulator . As shown in Figure 1 and as 
25 stated previously in the specification, the sealing 
of the second rigid container | 4 is. effectuated by 
an insulaor 3 which is separated rom base 4 
of the first container so that a space exists there- 
between. The double and complete enclosures 
0 thus include he space vhich exists between base 
34 and insulator  of the second container 
whereby air-borne noise emanating from the vi- 
brator is substantiallF and drastically reduced. 
In this manner a two stage low pass mechanîcal 
35 filer is constructed whereby means of alternate 
compilant and rigid assemblies, a two-stage noise 
attenuator and/or filter is provided whose, s{m- 
ple and novel construction substanial!y elimi- 
nates and precludes vibrator noises frein the 
40 ibrator section, per se, from affecting subse- 
quent associated app.aratus. 
The novel vibratr support witk multi-stage 
noise attenuation, as described above, is merely 
illustrative and hot exhaustive in scope and since 
45 many widely different embodiments .of-the in, 
vention may be ruade without departing, from 
the scope there0f, if. is intended that all marrer 
contained in the above description and shown in 
the accompanying dawing shall be interlreted 
as illustrative and not in a lim{ing sense. 
What. is claimed is:  
1. Multi-noise attenuating appaatus com- 
prising in combination, vibrating means for"c0n- 
verting a direct current voltage into a pulsating 
 direct outrent voltage, compliant means adapted 
fo support sMd vibrting means, sid compliant 
means including an insulator tube, a Compliant 
frusto-conical shaped sleeve connected there- 
with, a rigid contMner having a bottom circum- 
80 scribing said. c0mpliant sleeve for attenuatng 
noise rom said vibrating means, a second filter- 
ing means including bottom insulator means 
separated from said first rigid container by a 
substantial air space existing betveen the botom 
6 of said rigld continer and the bottom, of said 
. filtering means, said filtering means being- con- 
centribally fitted over said compliant sleeve, llug 
means oined fo sid insulator means, nd a plu- 
rality Of conductors connecting said plug moins 
7o fo said vbrator, said conductors thus providing 
a fioating support for s! vibrator and whereby 
a substantially tWo-stage low pass noise .ri!ter is 
constructed substntially precluding noise-of 
sid vibrator from affecting apparatus coüpled 
?5 thereo 
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2. Apparatus as in claim 1, wherein said sleeve 
of said first-named compliant means is made of 
a sponge rubber material and said second filter- 
ing means includes a felt sleeve concentrically 
fitted over said riid container. 
Z. A multi-stage noise attenuating vibrator 
support comprising in combination, vibrating 
means, a compilant medium including an insu- 
lator tube, a rubber sleeve connected thereto cir- 
cumscribing said vibrating means, a rigid con- 
tainer having a bottonï enclosing said compilant 
medium, a second compilant medium luaving a 
bottom separated from the bottom of said rigid 
container by a substantial air space, said second 
compilant medium adapted to surround said rigid 
container, container means envelopin said vi- 
brator and said second compilant medium, a 
plug connected fo said second container means, 
and a plurality of conductors interconnecting 
said plug and said vibrator to support the latter 
whereby vibration effects from said vibrator are 
substantially eliminated and prevented from 
passing to the outside. 
4. A two-stage low pass mechanical filter for 
preventing vibration from being transmitted 
through a vibrator support comprising; a first 
filter includlng vibrating means for converting a 
direct current voltage to a pulsating direct cur- 
rent voltage, sponge rubber compliant means, an 
insulator tube surrounding said vibrator meani, 
said sponge rubber means including one section 
adapted to support said tube surrounding said 
vibrating means and further having a frusto- 
conical shaped section Integrally formed there- 
with, rigid contalner means enveloping said coin- 
pliant means, said rigid container means being 
crimped; and a second filter comprising a second 
compliant sleeve completely enveloped by a 
crimped rigid container, sald crimping of said 
rigid container being adapted fo grip an insulat- 
ing plug structure separated from said first rigid 
container means by a substantial air space, and 
a plurality of conductors interconnecting said in- 
sulating plug means and said vibrating means to 
support the latter therebF and to preclude noise 
from said vibratin means from affectin elec- 
trical circuit componints connected to said plug 
means. 
5. Apparatus as in claim 4, wherein said sec- 
ond compliant sleeve is fabricated of a single 
piece of fiat stock, said piece including two sub- 
stantially rectangular portions connected by an 
annular shaped center section. 
6. A vibrator noise attenuating means for at- 
tenuating operating noises comprising in com- 
bination, a vibrator mechanism for convertin a 
direct current voltage into a pulsating direct cur- 
rent voltage, means for cornpliantly mountin 
said vibrator, said means including an insulator 
tube and a rubber structure surrounded by a 

metal can having a bottom, second compliant 
means having a bottom enveloping said vibrator 
and being disconnected therefrom by a substan- 
tial air space existing between ifs bottom and 
5 the bottom of said metal can, said second means 
further including a felt sleeve enveloping said 
vibrating means, a metallic container enveloping 
said felt means externally thereto, a plug con- 
nected to said metallic container, and a plurality 
lo of conductors interconnecting said plug and said 
vibrator mechanism so that the latter is sup- 
ported by said conductors in a substantially 
fioating manner and whereby a substantially 
multi-stage low pass filter is obtained to prevent 
15 noise from said vibrator mechanism from affect- 
ing associated apparatus. 
7. A noise preventing mechanism adapted æor 
tme with means for converting direct current 
voltage into pulsating direct current voltage, said 
20 means including a vibrating reed, a filter coop- 
eratively associated with said vibrating mecha- 
nism, said filter including a compilant structure 
comprising a cardboard insulator tube, said tube 
having a rubber structure connected thereto with 
25 a rigid container circumscribing said latter struc- 
ture, said riid container having a bottom there- 
to, and sound filtering means also having a bot- 
tom circumscribing and enveloping said first 
filter, said sound filtering means being separated 
S0 from said first filter means by a substantial air 
space existing between the bottoms of said sound 
filtering means and said rigid container, said sec- 
ond filtering means further including a second 
compilant.structure and a metallic container en- 
$5 veloping said second compilant structure, a plug 
connected to said latter metallic container, and 
a plurality of conductors interconnecting said 
plug and said vibrating michanism to support 
said vibrating michanism. 
40 8. An apparatus as in claim 7 wherein said 
metallic containers are crimped for optimum 
sealing from said vibratiug means within said 
filtering means. 
CLARENCE HUETTEN. 
JAMES J. IUFMANN. 
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